Background: Surgeon observation suggested that mastopexy alone resulted in decreased cup size. The purpose of this investigation was to assess change in cup size in women undergoing mastopexy alone. Methods: A retrospective review of a single surgeon's experience from February of 2002 to May of 2011 was completed. Patients underwent mastopexy alone (specimen weight < 150 g per side). Exclusion criteria were prior breast augmentation, implant removal at time of mastopexy, combination breast augmentation-mastopexy, and incomplete follow-up. Patients were surveyed by telephone regarding preoperative and postoperative cup size, changes in bra manufacturer, hormone status, and weight gain/loss, and data were analyzed. Results: Sixty-one patients met inclusion criteria, and 20 completed the survey. Their average age was 46.6 years (range, 35 to 76 years) and average body mass index was 22.8 kg/m 2 (range, 18.2 to 26.4 kg/m 2 ). Eighty percent (n = 16) had grade II ptosis and 20 percent (n = 4) had grade III ptosis preoperatively. Average specimen weight per breast was 57.8 g (range, 4 to 149 g). Patients reported an average decrease in cup size of 0.90 cup sizes (range, -3 to +2 cup sizes). Excluding one patient who reported an increase, an average decrease of 1.05 cup sizes (range, 0 to 3 cup sizes) was seen. No patients reported changing bra manufacturer. Conclusions: Mastopexy alone results in an average decrease in one brassiere cup size. This is important for preoperative counseling, because patients should recognize that their actual cup size is smaller than the brassiere they wear, which will be reflected postoperatively despite a relatively stable volume. (Plast. Reconstr. Surg. 134: 34e, 2014.) 
B
reast ptosis is a common condition evaluated and treated by plastic surgeons worldwide. American Society of Plastic Surgeons statistics estimate that as many as 90,000 mastopexies are performed annually. 1 Breast ptosis is often perceived as not only a sign of aging but also a loss of femininity. Regnault defined breast ptosis as the descent of breast gland, skin, and nipple-areola complex on the chest well and subsequently developed a classification system based on the position of the nipple compared with the inframammary fold 2 (Table 1) . Therefore, many women pursue mastopexy to help ameliorate this gradual process, seeking a more lifted, "perky," and youthful appearance.
The cause of breast ptosis is multifactorial and includes involution of postmenopausal breast tissue, pregnancy, significant weight loss or fluctuation, aging, environmental factors, and smoking. 2, 3 Women seeking mastopexy aim to correct the varying degree of upper pole deflation, ptosis of the nipple-areola complex and surrounding breast tissue, and laxity in the skin envelope. The definition of mastopexy is varied in the literature and includes the spectrum from skin-only resection to small breast reduction, less than 300 g. [4] [5] [6] [7] [8] [9] However, the currently accepted definition of mastopexy in contrast to reduction mammaplasty involves a reduction of breast tissue and skin less than or equal to 150 g. elevated, the skin envelope is tightened, and variable amounts of breast tissue are removed. The vertical mammaplasty and circumareolar techniques have emerged as other surgical alternatives to the traditional inverted-T procedure. [11] [12] [13] [14] [15] [16] [17] [18] Many surveyed plastic surgeons are satisfied with shortscar circumvertical techniques. 17 Although most mastopexy techniques are based on the same principles used in reduction mammaplasty, breast tissue is generally not removed; therefore, diminished breast volume is not expected. Although literature supports the definition of mastopexy as a specimen weight of less than 300 g per side, we used a cutoff of 150 g. In fact, in this study, the majority of patients had skin only removed unless some volume removal was necessary to enhance symmetry. In addition, patients seeking mastopexy generally only desire a breast lift and not a decrease in breast volume. We observed that despite performing essentially a skin-only mastopexy, reduction in postoperative cup size was perceived. Traditionally, brassiere cup size is based on two significant measurements. The circumference of the chest at the level of the inframammary fold is subtracted from the circumference of the chest at the point of maximum fullness of the breast. A change of 1 inch is equal to an A cup; 2 inches is equal to a B cup; 3 inches is equal to a C cup, and so forth. Unfortunately, this system fails to take into account the shape of the breast (i.e., degree of breast ptosis and breast width on the chest wall). Because of these limitations, Jockey (Kenosha, Wis.) has recently created a new system with as many as 55 different sizes developed to account for breast shape and breast width. 19 Breast shape and breast width significantly affect projection of the breast and therefore measurement of cup size. Moreover, for a given volume, a greater breast width will yield decreased projection. Often in patients with significant breast ptosis, cup size is simply overestimated to provide more lift for the ptotic breast, which inherently has no superior fullness. Because patients with ptotic breasts lack internal support, the brasserie must provide all the lift and superior fullness in addition to support for a given volume. Conversely, in a youthful nonptotic breast, the brassiere provides support alone without lift or recreation of superior fullness.
Because patients use cup size as the most objective way of communicating breast size, it is important to acknowledge the limitations of this surrogate. Patient-reported outcomes with regard to cup size are essential for preoperative counseling of patients as they seek to determine what brassiere size they want to have. Although bra cup size is extremely variable based on manufacturers, customer brand loyalty allows for a good standard for comparison. The purpose of this investigation was to determine the effect of mastopexy on brassiere cup size as determined by patient-reported cup size.
PATIENTS AND METHODS
After obtaining institutional review board approval (Western institutional review board no. 1128233), a retrospective chart review of all patients undergoing mastopexy performed by the senior author (A.M.) between March of 2004 and January of 2012 was conducted. Patients were included in the study if they underwent mastopexy alone as defined by specimen weight less than or equal to 150 g per breast. Patients were excluded from analysis if they had prior breast augmentation, removal of implants at the time of mastopexy, breast augmentation-mastopexy, or incomplete follow-up. Patient characteristics were then analyzed, including age, body mass index, preoperative degree of ptosis as defined by the Regnault classification (Table 1) , smoking history, pregnancy history, mastectomy specimen weight, and postoperative complications.
The senior surgeon uses various mastopexy techniques; however, circumareolar techniques were not included in this investigation. The inverted-T tailor-tack method was most common, and this is performed in a stepwise fashion starting with defining the new nipple height, followed by marking the nipple-areola diameter, and finally performing a crescent vertical skin excision. Once the vertical portion of the mastopexy was marked Patient who did not complete survey questions were excluded from analysis. Patients were then analyzed based on change in bra cup size. Decrease in cup size, not band (number) width, was used alone. For example, a change in bra size from 34D to 34C was noted as a one-cup-size decrease.
RESULTS
Sixty-one patients underwent mastopexy performed by a single surgeon between March of 2004 and January of 2012. Twenty-eight patients met the aforementioned inclusion criteria. Eleven patients were excluded because they had a history of breast augmentation, 15 patients were excluded because of reduction volume greater than 150 g, and seven patients were excluded after undergoing combination augmentation-mastopexy. Of the 28 patients included for analysis, 20 agreed to completion of the survey and therefore constitute our total sample size.
Patients had an average age of 46.6 years (range, 35 to 76 years) and an average body mass index of 22. (Table 2) .
Postoperatively, three patients (15 percent) requested scar revision. Otherwise, there were no complications, including seroma, wound dehiscence, infection, nipple-areola complex loss, or hematoma. In addition, no patients had abnormal findings on pathologic evaluation (Table 3) .
Patients reported a median decrease in bra cup size of 0.90 cup size (range, increase of 2 to decrease of 3). In addition, no patients noted a change in bra band width. One patient had an increase of 2 cup sizes during hormone therapy with associated weight gain. If this patient were excluded from the series, there would be a median decrease in cup size of 1.05 cup sizes (range, 0 to 3 cup sizes). One hundred percent of patients maintained the same bra manufacturer, and one patient, in addition to the excluded patient, experienced significant weight gain. Despite experiencing a 17-pound weight gain, the patient maintained a decrease of 1 bra cup size. In addition, all patients expressed satisfaction with the result.
CASE REPORT
A 49-year-old gravida 2, para 2 woman presented with a history of prior breast-feeding with complaints of grade II breast ptosis. She underwent bilateral vertical mastopexy with specimen weights of 32 and 34 g (Fig. 1) .
DISCUSSION
Mastopexy is a commonly performed aesthetic breast procedure generally thought to lift and shape the breast. There is robust literature describing various techniques and outcomes; however, there is a paucity of literature addressing the change in breast size and, more specifically, brassiere cup size after mastopexy alone. [4] [5] [6] [7] 9, [11] [12] [13] [14] [15] [16] [20] [21] [22] [23] [24] One would surmise that changing the skin envelope alone, without disrupting the parenchymal volume, would not result in a change in brassiere cup size. However, surgeon observation suggested, and the study confirmed, that patients are experiencing decreases in cup sizes after mastopexy alone.
This series of 20 patients shows a mean decrease in cup size after mastopexy of approximately 1 cup size (range, -3 to +2 cup sizes). This is germane because patients most frequently state in their consultation that they wish to be lifted and wear the same brassiere cup size. Consequently, conveying to them at the initial visit that lifting alone will result in a smaller cup size avoids the potential for overreducing and patient dissatisfaction. To elucidate this change preoperatively, we elevate the breast from above and demonstrate to the patient that this represents her true/overall brassiere cup size (Fig. 2) . In addition, we encourage patients to consider their true preoperative cup size to be smaller than what they currently wear. Interestingly, 100 percent of patients maintained brand loyalty to bra manufacturers, and despite weight gain in one patient, her breast size remained smaller than preoperatively. Patients had a long follow-up period (mean, 4.9 years), and were contacted directly to respond to the changes in cup size. Although change in cup size has not been addressed directly in the literature, Rinker et al. Volume134,Number1•MastopexyandBrassiereCupSize 39e described the cause of breast ptosis and noted in their review of 123 patients that 35 percent noted a decrease in breast size (a surrogate for cup size). However, they also noted that 30 percent claimed an increase in cup size. 3 In breast augmentation-mammaplasty, an increase of 1 cup size is generally thought to require a volume of 150 to 200 ml, depending on body size. 25 Using similar logic, a decrease of 1 cup size will require removal of 150 to 200 ml of breast tissue. The volume of breast tissue removed is based on the density of breast tissue (volume × density = mass). The density of fat is accepted at 0.9 kg/liter and the density of skin is accepted at 1.0 kg/liter. Therefore, the weight of breast tissue removal required for a decrease of 1 cup size would be 135 to 180 g. Although the mean specimen weight in our cohort was only 57.8 g (range, 4 to 149 g), some breasts had specimen weights near the goal weight. However, this would not account for the entire decrease in cup size. More likely, the decrease in skin volume results in a change in the surface area-to-volume ratio resulting in a lifted breast.
It is well known that most women do not wear the correct bra size. Many lingerie boutiques, such as Intimacy, recognize this problem and specialize in measuring women appropriately to help them choose a well-fitting bra. However, most women do not use these services. Theories for incorrect bra size include social stigma associated with bra size extending to both ends of the spectrum, large and small sizes, and lack of knowledge about what constitutes a well-fitting bra. Specifically looking at ptotic breasts, a woman may be more comfortable with loose cups given the excess in skin and soft tissue. Therefore, she may be choosing a larger cup preoperatively and, once lifted, picking a smaller cup size for reasons of comfort. Nevertheless, women still inherently judge their breast size by cup size; therefore, it is important regardless of the cause of the decrease in cup size to consult with the patients appropriately in the preoperative setting.
Several limitations of this study should be addressed. First, this is a retrospective review and inherent bias cannot be avoided. Second, the sample size of 20 patients is limiting. Given our small sample size, there may have been a significant selection bias resulting in a cohort whose mastopexy resulted in a smaller cup size. Third, because of the small sample size, breasts undergoing each type of mastopexy could not be analyzed independently to see whether technique alone may have an influence on cup size after mastopexy. Fourth, the average body mass index of patients undergoing mastopexy was within the low normal range (22.8 kg/m 2 ), and patients sustaining massive weight loss were not included in our series. Patients with both obesity and a history of massive weight loss provide unique challenges to mastopexy alone. 21 Therefore, the findings of this investigation should not be extrapolated to these types of patients. Finally, the cohort presented all reported being at least a C cup size preoperatively. Thus, conclusions about the very small (e.g., A cup) ptotic breast cannot be drawn from this study. We suspect that these patients probably would choose to undergo an augmentation alone or an augmentation-mastopexy as treatment for breast ptosis rather than mastopexy alone.
CONCLUSIONS
This study supports the conclusions that a ptotic breast of moderate to large size will result in an average postoperative decrease of 1 bra cup size following mastopexy. This is pertinent for preoperative patient counseling to help manage and reconcile patients' expectation and surgical outcomes. Indeed, it is our contention that the ptotic breast fills out a larger (than actual) brassiere cup size. 
